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(57)Abstract 

PROBLEM TO BE SOLVED: To improve recording density and to make correctly reproducible multi-valued 
data by forming pits having two different depths on a substrate and making the wavelength of the light 
beams used and the refractive index of an optical disk substrate satisfy a prescribed relationship. 
SOLUTION: Pits having two different depths (D1 and D2) are formed on the substrate of an optical disk. 
Moreover, the depths are determined so as to satisfy 0<D1<A/4n and A /4n<D2< A /2n, where A is the 
wavelength of the light beams used and n is the refractive index of the substrate of an optical disk 
Moreover, the depths D1 and D2 of the pits are determined so as to satisfy A/8n<D1<A/4n and 
A /4n<D2<3 A /8n. Then, recorded data are reproduced by combining the signals based on the amount of 
reflected light beams from the disk and tangential push-pull signals. Since the polarities of the tangential 
push- pull signals are made different by the differences in the pit depths, an optical disk having high density 
three value recording is realized by varying pit depths. 
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This document has relevance to ^n^_2^_^ 
2^n^8 of the present appl ication . 

[CLAIMS] 

f CLAIM U An optical disk oomprisingi 

Pits having two kinds of depths (di _ whi ^ 

£OTed ° n 3 8 " bst «^ of the optical disk 
herein i t ls arranged so as ^ ^ 

x/«»< M<V2n „ here . „_ length Qf iight ^ ^ ^ 

a refractive index of ^ ^ ^ 

is n. 

2J The optioal disk accor<jing ^ i 

•o as to meet A/8n< D1<A/4n and A/4n<D2<3Ve n 
««- 3, A method for reproducing optical recording 
information, comprising the step of: 

reproducing recording data by a combination of a 

signal which varies in ,n 

axxes xn accordance wit-h =~ 

e Wlt n an amount of 

re£1SCted f ^ « -d a tangential 
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push/pull signal obtained from a pit. 

[CLAIM 4] The method for reproducing optical recording 
information according to claim 3, 

wherein information is reproduced in accordance 
with a polarity of the tangential push/pull signal 
obtained from the pit on the optical disk. 
[CLAIM 7] The method for reproducing optical recording 
information according to any one of claim 3 through 
claim 5, wherein 

the signal which varies in accordance with the 
amount of the light reflected from the optical disk is 
converted into a first binary signal, 

the tangential push/pull signal obtained from the 
pit is converted into a pair of second binary signals 
indicating that the tangential push/pull signal exceeds 
predetermined reference values of respective .positive 
and negative poralities, and 

the second binary signals is observed at a 
changing point of the first binary signal so as to 
reproduce the information. 

[CLAIM 8] The method for reproducing optical recording 
information according to any one of claim 3 through 
claim 7, wherein the optical disk according to claim 1 
or claim 2 is used. 

[CLAIM 9] An optical disk apparatus in which recording 
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data is reproduced by a combination of a signal which 
varies in accordance with an amount of light reflected 
from an optical disk and a tangential push/pull signal 
obtained from a pit. 

[CLAIM 10] The optical disk apparatus according to 
claim 9, wherein information is reproduced in 
accordance with a polarity of the tangential push/pull 
signal obtained from the pit on the optical disk. 

[CLAIM 11] The optical disk apparatus according to 
claim 9, wherein ternary information is reproduced in 
accordance with a polarity of the tangential push/pull 
signal obtained from the pit on the optical disk. 

[CLAIM 12] The optical disk apparatus according to any 
one of claim 9 through claim 11, wherein the tangential 
push/pull signal obtained from the . pit. on. the optical 
disk is converted into a pair of second binary signals 
indicating that the tangential push/pull signal exceeds 
predetermined reference values of respective positive 
and negative poralities, each pair of the second binary 
signals is subjected to addition and subtraction as 
respective positive and negative signals, and the 
information is reproduced in accordance with a result 
of the addition and subtraction. 

[CLAIM 13] The optical disk apparatus according to any 
one of claim 9 through claim 11, wherein 
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the signal which varies in accordance with the 
amount of the light reflected from the optical disk is 
converted into a first binary signal, 

the tangential push/pull signal obtained from the 
pit is converted into a pair of second binary signals 
indicating that the tangential push/pull signal exceeds 
predetermined reference values of respective positive 
and negative poralities, and 

the second binary signals is observed at a 
changing point of the first binary signal so as to 
reproduce the information. 

[CLAIM 14] The optical disk apparatus according to any 
one of claim 9 through claim 13, wherein the optical 
disk according to claim 1 or claim 2 is used.. 

[CLAIM 15] An optical disk apparatus in which, used is 
an .optical disk having a section in which main 
information is recorded in accordance with at least one 
of a presence or absence, a length, a width, and a 
position of a pit, a depth of the pit is detected, and 
additional information which is recorded together with 
the main information is reproduced in accordance with a 
depth of the detected pit, or a presence of the 
additional information is detected. 

[CLAIM 16] The optical disk apparatus according to 
claim 15, wherein when the additional information 
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cannot be reproduced or detected, a reproduction of the 
main information is restricted. 

[CLAIM 17] The optical disk apparatus according to 
claim 15, wherein when the additional information 
cannot be reproduced or detected, following operations 
are restricted. 

[CLAIM 18] The optical disk apparatus according to 
claim 15, wherein when the additional information 
cannot be reproduced or detected, the fact that the 
additional information could not be reproduced or 
detected is displayed in a visual or audio manner, or a 
warning is provided. 

[CLAIM 21] The optical disk apparatus according to 
claim 15, wherein the additional- .information is 

necessary . information for. reproducing the main 

information, such as a. synchronous signal,, address 
information, a key for releasing scramble or 
encryption, error correcting information, or 

information similar to these information. 

[CLAIM 24] The optical disk apparatus according to 
claim 15, wherein when it is detected that the depth of 
the pit is deeper than a predetermined depth, it is 
detected that the pit includes the additional 
information, or the additional information is 
reproduced. 



THIS PAGE BLANK (uspio, 



Page 6 Tokukai 2001-76347 

[CLAIM 29] An optical disk in which 

main information is recorded in accordance with at 
least one of a presence or absence, a length, a width, 
and a position of a pit, 

said optical disk having a section in which 
additional information is recorded in accordance with a 
depth of the pit . 

[CLAIM 30] The optical disk according to claim 29, 
wherein the additional information is necessary 
information for reproducing the main information, such 
as a synchronous signal, address information, a key for 
releasing scramble or encryption, error correcting 
information, or information similar to these 
information. 

.{CLAIM.. 31] The optical disk., according to claim 29,. 
wherein the/ additional information is ^information., such, 
as audio, visual, character information, operation 
guidance, or information similar to these information. 
[CLAIM 34] The optical disk according to claim 29, 
wherein the additional information is information such 
as a key for releasing scramble or encryption, or 
information similar to this, and a content of the 
additional information is frequently changed. 
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